Lipid-sugar particles for intracranial drug delivery: safety and biocompatibility.
Controlled release of drugs to specific locales in the brain has engendered considerable interest. Here we evaluate the safety and biocompatibility of 6-microm diameter particles composed of dipalmitoylphosphatidylcholine and chondroitin sulfate A, when delivered into the cerebral parenchyma and ventricles, and in the case of intravascular injection. Some particles were loaded with fluorescein-labeled albumin to facilitate detection. Particles placed in medium with cultured murine primary cortical neurons did not increase cell death at concentrations as high as 4 mg/ml. When particles (100 microg in 2 microl) were placed stereotactically in the striatum and lateral ventricles, there was no histological evidence on hematoxylin-eosin stained sections of tissue injury outside of the needle track in any animal 3, 7, and 14 days after injection (n=6 each), and no inflammation. Ventricular size was not significantly different between animals given intraventricular injections of particles and albumin solution at those time points (n=4 each). Intracarotid injection of particles at concentrations of 0.2 and 1 mg/ml (n=4 each) did not affect relative cerebral blood flow, and there were no embolic events on histology. In one animal in the group injected with 5 mg/ml (n=3), there was a profound decrease in rCBF, with patchy emboli on histology. These novel biodegradable particles are biocompatible in and around the brain, and may be safe for intracranial sustained drug delivery either in the parenchyma or into the CSF.